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(g) A glazing laminate having a replaceable sacrificial layer. 

@ A laminate structure comprises a substrate or 
a core laminate to which a film or film laminate 
is replaceably adhered. 
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Background of the Invention 

The predominant glazing material used by oper- 
ators of urban transit systems is tempered or lamin- 
ated glass. Where breakage is a concern, more ex- 
pensive plastic glazing materials such as polycarbon- 
ate sheet are used because it is as dear as glass and 
virtually unbreakable. The cost of polycarbonate glaz- 
ing may be as much as a factor of four or five times 
greater than the cost of similar gauges of glass. While 
plastic glazing is generally less breakable than glass 
glazing, it is more susceptible to being defaced by 
scratches and vandalism than glass glazing. Because 
the scratches are hard to disguise and when dis- 
guised interfere with visibility, scratched or vandal- 
ized plastic glazing must be replaced. Use of glass 
based glazing laminates for transportation applica- 
tions is not an acceptable alternative insofar as when 
the glass glazing is broken, the bus or train wherein 
the glazing material is so damaged must be imme- 
diately pulled from service for replacement and repair 
of the damaged window or glazing material. Thus is- 
sues of public safety and convenience militate for less 
breakable glazing materials. 

Glazing laminates are known and used in a vari- 
ety of applications. One example is automobile safety 
glass which has typically comprised two layers or 
sheets of glass separated by an interlayer of a tough 
transparent plastic such as a plasticized polyvinyla- 
cetal. Laminates comprising polycarbonate sheets in 
contact with plasticized polyvinyl ace ta I sheets are de- 
scribed in U.S. Patents 3,406,086 , 3,539,442, and 
4,128,694. A more recent U.S. Patent, 5,126,208 de- 
scribes a non-symmetrical glass plastic laminate 
wherein the plastic may be polycarbonate or polya- 
crylate. Thus the laminates may either be symmetri- 
cal or unsymmetrical about the substrate which may 
be any one of several optical materials such as glass, 
polycarbonate, polyacrylate, and the like. The mate- 
rials being laminated to the substrate must possess 
both acceptable optical properties and durability and 
these criteria must also apply to the adhesives used 
to effect the bonds between the laminar layers. 

Summary of the Invention 

The instant invention pertains to laminates where 
one or more of the layers may be conveniently re- 
placed. Thus the apparatus of the invention compris- 
es a substrate and a film which are replaceably ad- 
hered one to the other, thereby facilitating a conve- 
nient replacement of the film. When the substrate is 
not a homogeneous material but rather is itself a lam- 
inate or a composite laminate it is hereinafter referred 
to as a core laminate. When the film is not a homo- 
geneous material but rather is itself a laminate or a 
composite laminate it is hereinafter referred to as a 
film laminate. 


In an embodiment of the instant invention, the 
materials selected to form the laminate of the inven- 
tion have either sufficient translucency or transpar- 
ency to be useful as a glazing material. In a particular 

5 embodiment of the instant invention, the replaceable 
nature of the film layer produces an easily repairable 
glazing material when such glazing material has been 
damaged or defaced, the terms damage or defaced 
being used synonomously. 

10 Since the film or film laminate is replaceably ad- 
hered to the substrate or core laminate a new method 
of laminating a glazing composite is herewith dis- 
closed. The replaceable nature of the film or film lam- 
inate comprising the laminate of the invention also en- 

15 ables a method of repairing said laminate when said 
laminate is damaged or defaced or otherwise ren- 
dered unsuitable for its intended use. 

Brief Description of the Drawings 

20 

Figure 1 A cross-sectional view of the glazing 
laminate of the invention showing a core laminate 
laminated to a film laminate. 

Figure 1a A cross-sectional view of the glazing 
25 laminate showing a core laminate and a film laminate 
prior to assembly as the glazing laminate of the inven- 
tion. 

Figure 2 A cross-sectional view of the glazing 
laminate of the invention showing a core laminate 
30 laminated to a film laminate wherein the core laminate 
has additional material laminated to an exterior sur- 
face. 

Figure 3 A cross-sectional view of the glazing 
laminate of the invention showing a core laminate 
35 laminated to a film laminate wherein the core laminate 
has such film laminates laminated to both the interior 
and exterior surfaces of the core laminate. 

Detailed Description of the Invention 

40 

In one embodiment of the instant invention, as 
shown in Figure 1, a substrate, 4, having an optional 
primer layer, 5, and a hardcoat layer, 6, comprises a 
core laminate which laminate is a lamellar composite 

45 that is to be laminated to a second lamellar composite 
which second lamellar composite is a film laminate, 8, 
having on one side an optional primer layer, 9, and a 
hardcoat layer, 10, and on the other side a pressure 
sensitive adhesive, 7, which bonds the substrate or 

50 core laminate to the film or film laminate. In this em- 
bodiment, the film may be used either as an interior 
or an exterior surface of the glazing laminate of the in- 
stant invention. 

In Figure 1a, the embodiment of Figure 1 is 

55 shown prior to lamination to produce the laminate of 
the invention; specifically what is shown is a film lam- 
inate additionally comprising a layer of pressure sen- 
sitive adhesive prior to being replaceably adhered to 


2 


3 


EP 0 671 258 A2 


4 


the core laminate. 

In a second embodiment of the instant invention, 
as shown in Figure 2, the core laminate as shown in 
Figure 1 additionally possesses an exterior primer 
layer, 11, and an exterior hard coat layer, 12. In this s 
embodiment, the film orf ilm laminate is shown as be- 
ing on the interior surface of the glazing laminate of 
the invention. 

In a third embodiment of the instant invention, as 
shown in Figure 3, the glazing laminate as shown in 10 
Figure 1 additionally possesses on an exterior side an 
exterior primer, 13, an exterior hardcoat, 14, laminat- 
ed to an exterior film, 16, an optional exterior film pri- 
mer, 17, and an exterior hardcoat, 18 bonded to the 
exterior surface of the glazing laminate by means of 15 
a layer of pressure sensitive adhesive, 15. The exter- 
ior film, 16, the optional exterior primer, 17, and the 
exterior hardcoat, 1 8, comprise a film laminate as pre- 
viously defined herein. As a consequence of defining 
interior and exterior surfaces, the film, 8, becomes an 20 
interior film, the optional primer for the film, 9, be- 
comes an optional interior primer for the film, and the 
hardcoat for the film, 10, becomes an interior hard- 
coat for the film. The optional interior and exterior film 
primers may be identical or different. The interior and 25 
exterior film hardcoats may be identical or different. 
The pressure sensitive adhesives used to bond the in- 
teriorand exteriorfilm laminates to the substrate may 
be identical or different 

The various embodiments illustrated in the fig- 30 
ures are not meant to limit the scope of the appended 
claims but are merely illustrative of the variety of ap- 
plications that may be devised from a glazing lamin- 
ate having a replaceable sacrificial layer. 

In applications where a useful optical clarity is de- 35 
sirable the materials should be selected for their opt- 
ical properties. Additionally, when clarity is a consid- 
eration, when a pressure sensitive adhesive is util- 
ized to replaceably adhere the film or film laminate to 
the substrate or core laminate, then the pressure sen- 40 
sitive adhesive should be applied to the film or film 
laminate such that when the film or film laminate is re- 
moved from the substrate or core laminate the pres- 
sure sensitive adhesive is also removed from the sub- 
strate or core laminate thereby permitting cleaning 45 
and/or polishing of the substrate or core laminate pri- 
or to replaceably adhering a new or replacement film 
or film laminate to the substrate or core laminate. 
When transparency or clarity is not as critical to the 
desired application of the laminate of the invention, if so 
a pressure sensitive adhesive is used to replaceably 
adhere the film or film laminate to the substrate or 
core laminate then the pressure sensitive adhesive 
may remain as a layer laminated to the substrate or 
core laminate. 55 

The substrate, 4, from which the core laminate is 
produced is selected from the group of plastic glazing 
materials known in the art. The preferred glazing ma- 


terial for said substrate is selected from the group 
consisting of polycarbonate and polymethylmetha- 
crylate. When the substrate, 4, is polycarbonate, it 
may be desirable to add stabilizers to the polycarbon- 
ate to protect it from the deleterious effects of ultra- 
violet radiation or to include stabilizers for protection 
from ultraviolet light in the hardcoat and or optional 
primer such as taught in U. S. patent 4,278,804. 

The optional primer is a component, known in the 
art, that allows the hardcoat to be bonded to the sub- 
strate allowing for differences in the coefficient of 
thermal expansion. In those cases where there is not 
a good match in the coefficient of thermal expansion 
between the hardcoat and the substrate, the optional 
primer becomes desirable because it promotes adhe- 
sion between the two layers. Such primers are the 
subject of teachings and disclosures in the following 
U. S. patents: 4,313,979; 4,395,463; 4,477,499 and 
4,559,271. More recently U. S. patent 5,041, 31 3 is di- 
rected to a method for making silicone hardcoat com- 
posites and primer compositions therefor whereby 
the primer and hardcoat are applied to an aromatic 
thermoplastic substrate. Polycarbonate is such an ar- 
omatic thermoplastic. 

If there is a sufficientlv good match in the coeffi- 
cient of thermal expansion between the hardcoat and 
the substrate, the optional primer becomes less de- 
sirable or unnecessary. The criterion to be employed 
in determining the desirability of employing the op- 
tional primer is whether a sufficient adhesion would 
exist between the substrate and the hardcoat such 
that the optional primer was not necessary to insure 
good adhesion. These same considerations apply to 
the hardcoat and the optional primer used on the film. 
When glass is the substrate or a component of the 
core laminate a match in the thermal coefficient of ex- 
pansion between the glass and the other layers such 
as the primer and/or hardcoat and the film or film lam- 
inate becomes a more significant consideration. It 
should be noted that if the film comprises a polycar- 
bonate then ultraviolet stabilizers should be added to 
either or both of the hardcoat and the optional primer. 

The hardcoat may be any of several of those 
known in the art U. S. patent 4,478,876 discloses a 
process for coating a solid substrate such as polycar- 
bonates, polyesters, polymethylmethacrylate, polya- 
crylates, and poiyamides with an abrasion resistant 
silicone hardcoat. U.S. patent 3,707,397 discloses an 
organopolysiloxane hard coat for polycarbonate. U. S. 
patent 3,843,390 discloses polyester melamines and 
acrylic melamine hardcoats. U. S. patent 2,332,461 
discloses allyl resin hardcoats. 

The preferred means for replaceably adhering 
the film or film laminate to the substrate or core lam- 
inate utilizes a pressure sensitive adhesive. The pres- 
sure sensitive adhesive may be any of several of 
those known in the art. Acrylic based pressure sensi- 
tive adhesives are disclosed and enabled in U.S. pa- 
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tents RE 24,906; 3,558,574; 3,535,293; and 
3,299,010. Silicone based pressure sensitive adhe- 
sives are disclosed and enabled in U.S. patents 
2,857,356; 2,736,721; and 2,814,601. U. S. patent 
4,370,358 discloses an ultraviolet light curable sili- 
cone that cures to a pressure sensitive adhesive. U.S. 
patent 4,791,163 discloses an aqueous emulsion of 
an organic pressure sensitive adhesive and a silicone 
based pressure sensitive adhesive. More recently, 
U.S. patent 5,190,827 discloses a solventless orga- 
nopolysiloxane composition that cures to a pressure 
sensitive adhesive composition. 

A laminate of the instant invention where the ma- 
terials for the substrate and the film were forms of 
polycarbonate and the replaceably adhering means 
was a pressure sensitive adhesive has been prepared 
and tested in a transportation glazing application for 
over one hundred and twenty days. The film or film 
laminate layer of the laminate of the invention has 
been subjected to damage by the test population and 
has not suffered any penetration. Thus the substrate 
or core laminate has been protected by the film or film 
laminate. Consequently, this new laminate structure 
satisfies a long felt need for a transportation glazing 
that is easily repairable when damaged or defaced 
but which is not as breakable as glass. As a glazing 
laminate the material has been removed from ser- 
vice, the film or film laminate removed from the sub- 
strate or core laminate, a new film orf ilm laminate re- 
placeably adhered to the substrate or core laminate, 
and the repaired laminate returned to service. 

Additionally, a laminate of the invention substan- 
tially identical to that tested in actual use was subject- 
ed to an accelerated weathering test After a test per- 
iod under conditions equivalent in severity to a year 
in actual use, the laminate was inspected. No loss in 
optical properties or degradation in color was ob- 
served. The laminate suffered no loss in integrity, i.e. 
no delamination was observed. There was no change 
in the properties of the adhesive utilized to replace- 
ably adhere the film or film laminate to the substrate 
or core laminate 


and polymethylmethacrylate. 

4. The laminate of claim 3 wherein the means for re- 
placeably adhering the film to the substrate com- 

5 prises a pressure sensitive adhesive. 

5. The laminate of claim 1 wherein the substrate is 
a core laminate comprising: 

(i) a substrate and 
10 (ii) a hardcoat, and the film is a film laminate 

comprising: 

(i) a film and 

(ii) a hardcoat. 

15 6. The laminate of claim 5 wherein the core laminate 
additionally comprises a primer. 

7. The laminate of claim 6 wherein the film laminate 
additionally comprises a primer. 

20 

8. The laminate of claim 5 wherein the substrate is 
selected from the group consisting of polycarbon- 
ate and polymethylmethacrylate. 

25 9. The laminate of claim 8 wherein the film is select- 
ed from the group consisting of polycarbonate 
and polymethylmethacrylate. 

1 0. The laminate of claim 9 wherein the means for re- 
30 placeably adhering the film laminate to the core 
laminate comprises a pressure sensitive adhe- 
sive. 


11. A laminate consisting essentially of: 
35 (a) a core laminate comprising: 

(i) a substrate and 

(ii) a hardcoat, 

(b) a film laminate comprising: 
(i) a film and 

40 (ii) a hardcoat, and 

(c) a means for replaceably adhering the core 
laminate to the film laminate. 


20 


25 9. 


Claims 45 

1 . A laminate comprising: 

(a) a substrate; 

(b) a film; and 

(c) a means for replaceably adhering the film so 
to the substrate. 

2. The laminate of claim 1 wherein the substrate is 
selected from the group consisting of polycarbon- 
ate and polymethylmethacrylate. 55 

3. The laminate of claim 2 wherein the film is select- 
ed from the group consisting of polycarbonate 
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